reported that in those cases where gonadotrophin injection was followed by receptivity, the ovaries always contained a regressing corpus luteum at the time of injection. This was confirmed by Robinson [1950]. In 1945, Cole, Hart & Miller reported the induction of oestrus in some 75 % of anoestrous ewes by injection with testosterone, followed 48 hr later by pregnant mare serum (PMS). Robinson [1950] found that the effect of testosterone was to delay or completely inhibit ovulation, usually with a consequent development of large cystic follicles. When ovulation occurred, it did not coincide with oestrus. The response was quite abnormal physiologically, and fertility could not be expected.
It is becoming apparent that progesterone is concerned with the development of oestrous changes in the reproductive tract and with oestrous behaviour in very many species of animal. Several observations suggest that this hormone plays a role in the manifestation of oestrus in the ewe. Thus Grant [1934] and others have demonstrated that the first ovulation of the breeding season of the ewe is normally unaccompanied by oestrus. Furthermore, Cole & Miller [1933] and many subsequent workers have shown that ovulation without oestrus can be regularly induced in the anoestrous ewe by the injection of gonadotrophin. Hammond, Hammond & Parkes [1942] reported that in those cases where gonadotrophin injection was followed by receptivity, the ovaries always contained a regressing corpus luteum at the time of injection. This was confirmed by Robinson [1950] . In 1945, Cole, Hart & Miller reported the induction of oestrus in some 75 % of anoestrous ewes by injection with testosterone, followed 48 hr later by pregnant mare serum (PMS) . Robinson [1950] found that the effect of testosterone was to delay or completely inhibit ovulation, usually with a consequent development of large cystic follicles. When ovulation occurred, it did not coincide with oestrus. The response was quite abnormal physiologically, and fertility could not be expected.
Subsequently, Robinson [1952] reported oestrus with coincident ovulation and fertilization in three out of seven anoestrous ewes that had been given a single injection of 35 mg progesterone in oil followed after 48 hr by 1000 i.u. PMS. As a result of experience with several groups it was concluded that early treatment (relative to the PMS injection) and slow absorption of the progesterone were necessary to condition the animal to respond psychically to ovarian oestrogen. It has been reported [Polovceva & Judovic, 1939] [Dutt, 1952] has described the successful use of progesterone and PMS in the induction of oestrus with ovulation, together with some data on the fertilization of the ova. The onset of heat was quite dramatic, commencing 24 hr after PMS injection. Activity was intense 6 hr later, and 36 hr after injection all females had been served. [Everett & Sawyer, 1949] and in the heifer [Hansel & Trimberger, 1952] could not be determined.
MATERIAL AND METHODS

Experimental animals
Follicles
Ovarian abnormalities were notably absent. Follicles were classified as in a previous publication [Robinson, 1950] as large ( > 6 mm diameter), medium (4-6 mm) and small (<4mm). In group 1 there were no large follicles; medium follicles were present in three ewes, the ovaries of the remainder containing only small follicles. Large follicles were present in three ewes of group 2 (PMS only), being luteinized in two cases. Three ewes of group 3, and two of group 4, had large follicles, none of which were cystic or luteinized. Four of group 5 contained one large follicle each. In two cases these were cystic and in one case luteinized. Both cystic follicles occurred in those ewes which had not ovulated, owing to the presence of an active corpus luteum.
The appearance of the follicles confirmed the normal character of the oestrusovulation response obtained by the use of the two hormones. The ovaries shown in PI. 1 should be compared with those of plate 13 of a previous publication [Robinson, 1950] showing the effect of PMS after testosterone, which latter treatment also induced oestrus, but gave a quite abnormal ovarian picture.
Observations on ovulation-Expt. 2 The oestrous and ovarian responses of the mature ewes receiving progesterone followed by PMS were identical with those of the maiden ewes. The interesting point of this experiment arises from the ovarian response and psychic behaviour of the group treated only with progesterone. Five of the six ewes ovulated; three of them displayed oestrus. Four animals each showed one ovulation and a fifth had two. In every case the ovaries were small, contained no old corpora lutea and only several small follicles. The estimated time of ovulation was rather more erratic than in PMStreated animals. Controls neither ovulated nor came into oestrus.
DISCUSSION
It is believed that oestrogen plays the major role in the induction of oestrus in sheep, heat being induced with great regularity with the natural and synthetic oestrogens alone. Moreover, Bell, Casida & Darlow [1941] and Phillips, Fraps & Frank [1946] found that progesterone administered with oestrogen caused no marked modification of the oestrogen effect. In the experience of the author, however, regular oestrous cycles in ovariectomized ewes are rather difficult to maintain with oestrogen alone, pretreatment with progesterone for several days before each oestrogen injection resulting in more regular cycles (unpublished data).
In the experiments reported here there is no evidence that progesterone delayed the PMS-induced ovulations. Furthermore, the onset of oestrus precedes ovulation by some hours. Hence the action of progesterone in inducing heat cannot be a secondary one depending on the alteration of the follicular growth curve, so resulting in prolonged oestrogen action. In this respect progesterone at the dose levels reported here seems to differ in its action from testosterone. It would appear then that progesterone acts through conditioning a receptor or receptors to respond to a sub¬ sequent low level of oestrogen. Furthermore, a fairly prolonged constant blood level of progesterone appears to be necessary for full conditioning, two small daily injec¬ tions being more effective than double the quantity administered as a single dose.
That such a receptor is not located in the uterus is clearly shown by the normal behaviour of the hysterectomized ewes. While hysterectomy in some cases was not complete, it was quite substantial and would appear to preclude any suggestion of uterine motility playing a major role in the oestrous behaviour of the ewe.
The high ovulation rate observed when progesterone was given as a single injection is also of interest. In this group, too, ovulation was not noticeably delayed by progesterone, nor did the ovaries show any signs of abnormality. The nu mbers of ovulations observed, and the variability, were comparable with those obtained with a similar level of PMS in the breeding season [Robinson, 1951] . In the other groups ovulation rates were considerably lower, and there was no evidence that this was due to a failure of fully developed follicles to ovulate. It has been suggested by Hansel & Trimberger [1952] that the injection of progesterone into heifers hastens ovulation by stimulating the release of endogenous luteinizing hormone (LH). Pituitary stimulation may be involved in the ewe when progesterone is given as a single massive dose, but it would appear that rather more than the LH fraction of the gonadotrophin complex is involved. Also, it has been reported by Kammlade, Welch, Nalbandov & Norton [1952] These investigations show the important role of progesterone in the induction of mating behaviour in the ewe, but the mechanism by which its influence is exerted is obscure, and further study must take into account not only possible oestrogen-pro¬ gesterone relationships but also progesterone-pituitary-gonadotrophin interactions. 
